Vitrification of rat embryos at various developmental stages.
The effect of developmental stage on the survival of cryopreserved rat embryos was examined. Wistar rat embryos at various developmental stages were vitrified by a 1-step method with EFS40, an ethylene glycol-based solution, or by a 2-step method with EFS20 and EFS40. After warming, the survival of the embryos was assessed by their morphology, their ability to develop to blastocysts (or expanded blastocysts for blastocysts) in culture, or their ability to develop to term after transfer. Most (91-100%) of the embryos recovered after vitrification were morphologically normal in all developmental stages. However, the developmental ability of 1-cell embryos was quite low; exposing them to EFS40 for just 0.5 min decreased the in vitro survival rate from 76 to 9%. The survival rates of 2-cell embryos and blastocysts, both in vitro and in vivo, were significantly higher with a 2-step vitrification process than with a 1-step vitrification process. Very high in vitro survival rates (94-100%) were obtained in 4- to 8-cell embryos and morulae in the 1-step method. Although survival rates in vivo of 4-cell (40%) and 8-cell (4%) embryos vitrified by the 1-step method were comparatively low, the values were similar to those obtained in non-vitrified fresh embryos. When morulae vitrified by the 1-step method were transferred to recipients, the in vivo survival rate (61%) was high, and not significantly different from that of fresh embryos (70%). These results show that rat embryos at the 2-cell to blastocyst stages can be vitrified with EFS40, and that the morula stage is the most feasible stage for embryo cryopreservation in this species.